Signatures of secondary islands are frequently observed in the magnetic reconnection regions 17 of magnetotail plasmas. In this paper, magnetic structures with the secondary-island 
unstable, i.e., even an infinitesimal perturbation would break it into null pairs. Thus in a 3D
48 reconnection geometry analogous to a 2D X-point reconnection geometry, negative (A-type) 49 and positive (B-type) radial nulls are connected by a null-null line intersecting corresponding 50 fan surfaces at the nulls 7, 8, 10 . This null-null line is called a separator serving as the "X-line" on 51 which reconnection takes place, with the fan surfaces serving as the "X-arms" (separatrices).
52
This model is called separator reconnection model 8, 10 . The existence of such a geometry has 53 been confirmed by in-situ satellite measurements in the magnetosphere 5,10,11 . Similarly, spiral 54 nulls (A s and B s ) can also be paired by a separator 4, 6, 12 . Also, it has been shown that multiple 55 null pairs can form clusters. [13] [14] [15] [16] On the other hand, for the 3D analogy of a 2D O-point, as the 56 center of the magnetic island, the null pairs produced by the neutral line breaking are 57 accompanied with the spiral due to the O-type geometry and connected by their coincided 58 spine. Torsional spine reconnection then take place at the spiral nulls configuration where
59
"the currents accumulate along the spines and are co-aligned with them" in a recent 60 simulation study 16 . Such numerically predicted spine connected spiral null pair structure is 61 then subject to being tested by observations in space plasmas.
62
As discussed above, the widely accepted separator model is an analogy of the 2D
63
'X-point' geometry. In literatures, the 'secondary island', corresponding to the 'O-point', was shown to be important in generating energetic electrons during reconnection [17] [18] [19] . Recent 3D 65 simulations show that 3D flux ropes, rather than 2D magnetic islands, are expected to be 66 generated during magnetic reconnection [14] [15] [16] 20 . The flux ropes can interact with each other to 67 lead to complex evolution 20 . Moreover, it is suggested that the secondary reconnection sites 68 may also be present at where the near-null configurations are identified in the flux ropes 21 . In 69 the simulation results in Ref. 14-16, it was illustrated that the flux ropes were related to the 70 spiral nulls, and torsional spine reconnection took place on each spiral null. Similarly, a spiral 71 null point was found to perform as the skeleton of rope structures in the solar active regions 12 .
72
These previous studies imply that the magnetic nulls play an important role in formation of 
76
In this paper, we show the existence of the spine-paired spiral nulls configuration in Figure 1 illustrates the 114 structure in which two spiral nulls are connected by their common spine. It is modeled as:
116
where j is the current density along the spine lines, which leads to the twisted field lines. In the two models, they can hardly be distinguished in observations. In this paper, we are and Z-axis parallel to the magnetic dipole axis, i.e., the magnetic north. In the magnetotail, 
230
Contrary to the first event, the flux of hot electrons is enhanced in the flux rope (Figure 4d) , 231 which will be discussed in the next section. change to a spiral null, with twisting field lines around the null 7-9 .
261
More than two nulls can be assembled together to form null clusters [13] [14] [15] [16] . The specific 
294
Various electron characteristics have been observed inside the flux rope in this work.
295
The electron fluxes in flux rope are low in the first event (Figure 2 ), while hot electron flux is 296 enhanced in the flux rope in the second event (Figure 4) . Additionally, the electron density 297 does not enhance in the flux rope in both cases, different from previous study 18 . The 
